Invited commentary  by Fillinger, Mark F.
3. The UK Small Aneurysm Trial Participants. Mortality results for ran-
domised controlled trial of early elective surgery or ultrasonographic
surveillance for small abdominal aortic aneurysms. Lancet 1998;352:
1649-55.
4. Sonesson B, Sandgren T, Lanne T. Abdominal aortic aneurysm wall
mechanics and their relation to risk of rupture. Eur J Vasc Endovasc
Surg 1999;18:487-93.
5. Darling RC,Messina CR, Brewster DC, Ottinger LW. Autopsy study of
unoperated abdominal aortic aneurysms. The case for early resection.
Circulation 1977;56(3 suppl):II161-4.
6. Nicholls SC, Gardner JB, Meissner MH, Johansen HK. Rupture in
small abdominal aortic aneurysms. J Vasc Surg 1998;28:884-8.
7. Ashton HA, Buxton MJ, Day NE, Kim LG, Marteau TM, Scott RA, et
al. The Multicentre Aneurysm Screening Study (MASS) into the effect
of abdominal aortic aneurysm screening onmortality in men: a random-
ised controlled trial. Lancet 2002;360:1531-9.
8. Vorp DA, Raghavan ML, Webster MW. Mechanical wall stress in
abdominal aortic aneurysm: Influence of diameter and asymmetry. J
Vasc Surg 1998;27:632.
9. Mower WR, Baraff LJ, Sneyd J. Stress distribution in vascular aneu-
rysms: factors affecting risk of aneurysm rupture. J Surg Res 1993;55:
155-61.
10. Raghavan ML, Vorp DA, Federle MP, Makaroun MS, Webster MW.
Wall stress distribution on three-dimensionally reconstructed models of
human abdominal aortic aneurysm. J Vasc Surg 2000;31:760-9.
11. Stringfellow MM, Lawrence PF, Stringfellow RG. The influence of
aorta-aneurysm geometry upon stress in the aneurysm wall. J Surg Res
1987;42:425-33.
12. Fagan MJ. Finite element analysis: theory and practice. Harlow, Essex,
England: Longman Scientific & Technical, 1992.
13. Venkatasubramaniam AK, Mehta T, Fagan MJ, Mylankal KJ, Kuhan G,
Ray B, et al. A comparative study of aortic wall stress using finite element
analysis for ruptured and non ruptured abdominal aortic aneurysm. Eur
J Vasc Endovasc Surg 2004;28:168-76.
14. Fillinger MF, Marra SP, Raghavan ML, Kennedy FE. Prediction of
rupture risk in abdominal aortic aneurysm during observation: wall
stress versus diameter. J Vasc Surg 2003;37:724-32.
15. Raghavan ML, Vorp DA. Towards a biomechanical tool to evaluate
rupture potential of abdominal aortic aneurysm: identification of a finite
strain constitutive model and evaluation of its applicability. J Biomech
2000;33:475-82.
16. Bland M. An introduction to medical statistics. Oxford, UK: Oxford
University Press; 2000.
17. Nunnally JC. Psychometric theory. New York, NY: McGraw-Hill;
1978.
18. DiMartino E, Bohra A, Vande Geest JP, Gupta N,MakarounMS, Vorp
DA. Biomechanical properties of ruptured verses electively repaired
abdominal aortic aneurysm wall tissue. J Vasc Surg 2006;43:570-6.
19. Vande Geest JP, Di Martino ES, Bohra A, Makaroun MS, Vorp DA. A
biomechanics based rupture potential index for abdominal aortic aneu-
rysm risk assessment; demonstrative application. Ann N Y Acad Sci
2006;1085:11-21.
20. Scoti CM, Shkolnik AD, Muluk SC, Finol EA. Fluid structure interac-
tion in abdominal aortic aneurysms: effect of asymmetry and wall
thickness. Biomed Eng Online 2005;4:64.
21. Mower WR, Quinones WJ, Gambhir SS. Effect of intraluminal throm-
bus on aortic aneurysm wall stress. J Vasc Surg 1997;26:602-8.
22. Wang DH, Makaroun MS, Webster MW, Vorp DA. Effect of intralu-
minal thrombus in patient specific models of abdominal aortic aneu-
rysm. J Vasc Surg 2002;36:598-604.
23. Schurink GW, van Baalen JM, Visser MJ, van Bockel JH. Thrombus
within an aortic aneurysm does not reduce pressure on the aneurysm
wall. J Vasc Surgery 2000;31:501-6.
24. Vorp DA and Vande Geest JP. Biomechanical determinants of abdom-
inal aortic aneurysm rupture. Arterioscler Thromb Vasc Biol 2005;25:
1558-66.
25. Vande Geest JP, Sachs MS, Vorp DA. A planar biaxial contituative
relation for the luminal layer of intraluminal thrombus in abdominal
aortic aneurysms. J Biomech 2006;39:2347-54.
26. Vande Geest JP, Sacks MS, Vorp DA. The effects of aneurysm on the
biaxial mechanical behaviour of human abdominal aorta. J Biomech
2006;39:1324-34.
27. Vorp DA. Biomechanics of abdominal aortic aneurysm. J Biomech
2007;40:1806-12.
Submitted Apr 18, 2007; accepted Sep 4, 2007.
INVITED COMMENTARY
Mark F. Fillinger, MD, Lebanon, NH
Heng et al should be congratulated on a well-done study. In
addition to validating earlier work by their laboratory and others
using similar methods, they have presented important information
about interobserver and intraobserver variability. Although one
would like to see even lower interobserver variability, it should be
emphasized that the authors have explored a “worst-case scenario”
in which three of four observers had little training or experience in
the method.
Two laboratories now have large clinical series including elec-
tive and ruptured abdominal aortic aneurysms (AAAs). Both lab-
oratories have validated that peak wall stress is superior to maxi-
mum diameter for estimating rupture risk by a second patient
cohort.1-3 There are, of course, methodologic issues that can be
improved. Thresholds for determining low and high risk of rupture
differ in the laboratories performing these studies, most likely
owing to differing methods of creating the mesh. This demon-
strates the importance of consistency in the methods used to create
the finite element mesh, and the importance of clinical control
series to validate thresholds indicating elevated risk for rupture.
Other ongoing areas of investigation include the relative impor-
tance of wall strength, calcification, thrombus, and fluid-structure
interactions.
Large multi-institutional collaborative efforts are already un-
der way to perform external validation cohorts for the method. A
significant amount of work still remains to make these methods
widely available to clinicians, but Heng et al should be congratu-
lated on an important step along that pathway.
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